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1. RESIDUAL VALUE OF MOLYBDENUM ON AN ACID SOIL 
81 No 40/1213 EX 
BACKGROUND 
This trial was initially instigated to examine the grain yield and 
molybdenum uptake responses of wheat to the application of different 
rates of Mo and S/A. The trial was then converted to a long term trial 
with reapplication of Mo in 1982 and 1983. 
AIM 
To determine the rate of decline in effectiveness of soil applied Mo to 
wheat at this site. 
LOCATION 
A.R. Uphill & co, Tarnrnin • 
SOIL 
Hard setting yellow brown sandy loan 
pH (O.lOcm) - 5.0 (water)/4.3 (CaCl2) 
(10-30cm) - 4.2 (water)/4.0 (CaCl2) 
1983 RESULTS 
Sown - June 12th 
Harvested - December 5th 
Basals - Superphosphate 150 kg/ha 
Agran 34 150 kg/ha 
Wheat (Gamenya) 50 kg/ha 
TABLE 1: THE EFFECT OF TIME OF MOLYBDENUM APPLICATION ON GRAIN 
YIELD ( % MAXIMUM) AND YEB Mo CONCENTRATION THROUGB 
TIME (ng/g) 
TREATMENT 
NIL 
Mo (180) - 1981 
Mo (180) - 1982 
Mo (180) - 1983 
Mo (360) - 1981 
Mo as gMo03/ha. 
GRAIN YIELD 
(% MAX) 
76 
91 
86 
100 
93 
Tl 
20 
40 
60 
220 
70 
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YEB Mo CONC. (ng/g) 
T2 T3 
25 30 
35 45 
30 60 
125 170 
60 110 
T4 
20 
40 
40 
160 
70 
YEB TIME DATE STAGE FEEKES ZAOOCKS 
Tl 
T2 
T3 
T4 
5/8 
25/8 
16/9 
27/9 
Tillering 
1st Node Stem 
Late Boot/ear 
Flowering 
3 2-
6 31 
10/11 4-/5-
12 6-
TABLE 2: THE EFFECTS OF TIME OF MOLYBDENUM APPLICATION ON THE 
CONCENTRATIONS OF Mo IN THE GRAIN AND IN THE WHOLE WHEAT HEADS (ng/g) 
AND THEIR RELATIONSHIPS TO GRAIN YIELD(% MAX), AND YEB Mo CONCENTRATION 
(ng/g) • 
T REA'l'MENT GRAIN YIELD *AV. YEB Mo GRAIN Mo HEAD Mo RATIO 
(% MAX) (ng/g) (ng/g) (ng/g) H/G 
NIL 76 25 38 23 0.61 
Mo (180) - 1981 91 40 37 25 0.68 
Mo (180) - 1982 86 50 39 26 0.67 
Mo (180) - 1983 100 170 83 52 0.63 
Mo (360) - 1981 93 75 55 38 0.69 
*AVERAGE FROM Tl-T4. 
RESULTS INDICATE: 
1. Where no molybdenum was applied, wheat grain yield was restricted 
to 76% of maximum. 
2. Maximum wheat grain yield in 1983 was obtained with the current 
application of 180g Mo03/ha. An average YEB Mo concentration 
3. 
of 170ng/g indicated Mo was in adequate supply for maximum grain . 
production. 
The availability of 180g Mo03/ha applied in 1981 and 1982 had 
declined to restrict gcain production to approximately 90% of 
maximum in 1983. Average YEB Mo concentrations of 40 and 50 ng/g 
respectively, indicates an insufficient supply of Mo. 
4. The increased rate of 360g Mo03/ha applied in 1981 resulted in 
a higher average YEB Mo concentration of 75ng/g. This gave a 
grain yield nearer to maximum. 
5. The concentration of Mo for all treatments remained fairly 
consant in the YEB through time; with a slight reduction at T2. 
This coincides with stem elongation, a phase of rapid plant 
growth where dilution or a decrease in Mo concentration may be 
expected. 
6. Concentrations of Mo in the grain and the heads were determined 
as similar values would have meant an alleviation of the labour 
intensive activity.of rubbing of heads by hand. Over the range 
of Mo treatments, the concentration, of Mo in the heads were 
consistently about two-thirds the concentration in the grain. 
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7. As determined from the YEB Mo concentration of 70 ng/g, the 
critical grain Mo concentration for this site and season was 
approximately 50ng/g. 
1984 RESULTS 
Sown - June 9th 
Harvested - Decemoer 3rd 
Basals - Superphospate 
Agran 34 
Wheat (Gamenya) 
150 kg/ha 
150 kg/ha 
50 kg/ha 
TABLE 3: THE EFFECT OF MOLYBDENUM APPLICATION ON WHEAT GRAIN YIELD IN 
1984. 
TREATMENT GRAIN YIELD 
(t/ha) (% Max) 
NIL 0.78 
Mo (180) - 1981 0.95 
Mo (180) - 1982 0.90 
Mo (180) - 1983 0.94 
Mo (360) - 1981 0.92 
Mo as g Mo03/ha 
No Mo application in 1984 - monitoring year. 
Tissue analyses for Mo concentrations are unavailable at this stage. 
Those plots without Mo applied appeared paler during 1984, with a 
reduced grain yield. 
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2. RESIDUAL VALUE OF MOLYBDENUM ON AN ACID SOIL 
81 M2/1213 EX 
AIM I -- ' 
To measure the rate of decline in effectiveness of soil applied 
molybdenum for wheat at this site. 
LOCATION 
Merredin Research Station 
SOIL 
Yellow sandy earth (Wodgil) 
pH (0-lOcm) - 5.0 (Water)/4.4 (CaCl2) 
(10-30cm) - 4.3 (Water)/4.0 (CaCl2) 
1983 RESULTS 
Sown - June 30th 
Harvested - December 15th 
Basals - Superphospate 
Agran 34 
Wheat Gamenya 
182 kg/ha 
75 kg/ha 
52 kg/ha 
TABLE 4: THE EFFECT OF MOLYBDENUM AND LIME APPLICATION ON GRAIN 
YIELD (% MAXIMUM) AND CONCENTRATIONS OF Mo (ng/g) IN YEB, 
WHOLE TOPS, AND GRAIN FOR 1983. 
TREATMENT GRAIN YIELD YEB Mo CONC. WHOLE TOP GRAIN 
(% MAX) Tl T2 Mo. CONC-Tl MO CONC 
NIL 
NIL + Lime 
Mo 1981 
Mo 1981 + Lime 
Mo 1982 
Mo 1983 
Mo 250g MoOJ/ha 
96 90 
96 100 
99 340 
93 290 
96 220 
100 410 
70 110 40 
140 120 30 
240 270 60 
310 240 80 
190 170 60 
290 680 70 
Lime: 60kg/ha with every crop to nullify acidification presumably caused 
by agran 34 
Tl 
T2 
5 leaf stage 
last leaf just merging 
RESULTS INDICATE 
stage 5 (FEEKES) 
stage 9 (FEEKES) 
; 2- (ZADOKS) 
'37 (ZADOKS) 
1. No grain yield response to the application of Mo. 
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2. The YEB Mo concentrations where no Mo was applied indicates that 
any further--reduction in plant available Mo will probably 
restrict maximum wheat grain production. 
3. The reductions in the concentrations of Mo in the YEB, tops, and 
grain from Mo applied in the current year (1983) to last year 
(1982) indicates a decline in the availability of soil applied Mo 
to the wheat plants. 
4. The concentrations of Mo in the YEB (and tops and grain) is 
higher in the 1981 application than the 1982 application. This 
result in unexpected as it does not follow tne established trend 
of a decline in the availability of Mo on acid soils. An 
explanation for this abnormal result is that the rate of Mo03 
that was applied in 1981 may have been in excess of the 250g/ha 
applied in 1982 and 1983. This coincides with a change of 
technical personnel preparing the trial fertilizers from 1982. 
This anomoly also occurs in the sister trial 81 LG 12 • 
1984 RESULTS 
Sown - May 22nd 
Harvested - November 30th 
Basals - Superphosphate 200kg/ha 
Agran 34 77kg/ha 
Wheat (Gutha) 45kg/ha 
TABLE 5: THE EFFECT OF MOLYBDENUM AND LIME APPLICATION ON GRAIN 
YIELD ANU DRY MATTER PRODUCTION AT EAR EMERGENCE 
TREATMENT DRY WEIGHT TOPS GRAIN YIELD 
(t/ha) (t/ha) 
NIL 1.80 1.18 
NIL + LIME 1.94 1.33 
Mo 1981 1. 79 1.22 
Mo 1981 + LIME 2.06 1.23 
Mo 1982 1.89 1.20 
MO 1983 2.01 1.21 
Mo 1984 1.80 1.30 
Mo 1984 + LIME 1.85 1.24 
There does not appear to be a response to Mo. Tissue analyses are 
unavailable at this stage. 
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89 
100 
92 
92 
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3. RESIDUAL VALUE OF MOLYBDENUM ON AN ACID SOIL 
81 LG 12/1213 EX 
AIM 
To measure the rate of decline in effectiveness of soil applied 
molybdenum for wheat at this site. 
LOCATION 
K Radbourne, East Hyden 
SOIL 
Yellow brown sandy loam (WODGIL) 
pH (0-lOcm) - 5.0 (WATER)/4.6 (CaClz) 
(10-30cm) - 4.0 (WATER)/3.8 (CaClz) 
1983 RESULTS 
Sown - June 12th 
Not harvested - severe drought 
Basals - Superphosphate 200kg/ha 
Agran 34 75kg/ha 
Wheat 50kg/ha 
TABLE 6: THE EFFECT OF MOLYBDENUM AND LIME APPLICATION ON THE 
CONCENTRATIONS OF Mo (ng/g) IN YEB, WHOLE TOPS, AND GRAIN FOR 
1983. 
TREATMENT YEB Mo CONC. WHOLE TOP GRAIN 
Tl T2 Mo. CONC-Tl MO CONC 
NIL 
NIL + LIME 
Mo 1981 
Mo 1981 + LIME 
Mo 1982 
Mo 1983 
150g Mo03/ha 
50 
80 
260 
280 
180 
450 
Mo 
LIME 60kg/ha with every crop 
Tl 
T2 
6 leaf stage 
Anthes is 
RESULTS INDICATE 
stage 6 (FEEKES) 
stage 12(FEEKES) 
40 
60 
110 
140 
110 
170 
100 
100 
300 
340 
240 
700 
2- (ZADOKS) 
6- (ZADOKS) 
1. The concentrations of Mo in the YEB of the wheat grown on plots 
with no applied Mo indicate an insufficient supply of Mo for 
maximum wheat production. 
2. Applying Mo increased the concentrations of Mo in the YEB to 
levels considered adequate for maximum wheat production. 
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65 
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3. There was a decline in the availability of soil applied Mo, as 
indicated by the concentrations of Mo in the YEB (and whole tops 
and grain), from the 1983 to the 1982 application of Mo. 
4. As in the sister trial 81M2 (see this experimental summary) it 
appears from the concentrations of Mo in the YEB (and whole tops 
and grain), that tne rate of Mo applied in 1981 was in excess of 
150g Mo03/ha. 
5. The concentration of Mo in the YEB decreased from Tl to T2, 
indicating a decline in the availability of Mo to the wheat 
plants. 
6. The small aadition of limestone (60kg/ha for 3 years), increased 
the availability of both native and applied soil Mo. 
1984 RESULTS 
Sown - May 31st 
Harvested - December 11th 
Basals - Superphosphate 200kg/na 
Agran 34 lOOkg/ha 
*Triticale 60kg/ha 
*Triticale was used in 1984 instead of wheat to try to increase yields. 
TABLE 7: THE EFFECT OF MOLYBDENUM AND LIME APPLICATION ON GRAIN YIELD 
AND DRY MATTER PRODUCTION AT LAST LEAF EMERGENCE 
TREATMENT DRY WEIGHT TOPS GRAIN YIELD 
( t/ha) ( % Max) (t/ha) (% Max) 
NIL 1.10 84 • 72 97 
NIL + LIME 1.01 77 .62 84 
Mo 1981 1.11 85 .62 84 
Mo 1981 + LIME 1.22 93 .62 84 
Mo 1982 J..15 88 .66 89 
Mo 1983 1.14 87 .67 91 
Mo 1984 1.28 98 • 72 97 
Mo 1984 + LIME 1.31 100 .74 100 
Results indicate a vegetative response to the application of Mo, but not 
a grain yield response. Tissue analyses are unavailable at this stage. 
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4. RESIDUAL VALUE OF MOLYBDENUM ON AN ACID SOIL 
83Me82/1213EX 
AIM 
To determine the decline in availability of soil applied molybdenum in 
one year at this site. 
LOCATION 
K. Chance - South Carrabin 
Adjacent to 83Mel0 
Yellow sandy earth (WODGIL) 
Ph (0-lOcm) - 5.1 (WATER)/4.6 (CaCl2) 
(10-30cm) - 4.6 (WATER)/4.1 (CaCl2) 
1983 RESULTS 
Sown - June 21st 
Harvested - December 19th 
Basals - Superphospate 200kg/ha 
Agran 34 75kg/ha 
Wheat 50kg/ha 
Molybdenum was applied to this newly cleared paddock in 1982 by the 
farmer with super - Cu, Zn, Mo No.l to give 80g Mo/ha. Mo was reapplied 
at 80g/ha in 1983 as the treatment. 
TABLE 8: THE EFFECT OF TIME OF MOLYBDENUM APPLICATION ON GRAIN YIELD 
(t/ha, % Maximum), Mo CONCENTRATION IN THE YEB THROUGH TIME 
(ng/g), AND Mo CONCENTRATIONS IN THE WHOLE TOPS AND GRAIN 
(ng/g) 
TREATMENT GRAIN YIELD 
( t/ha) ( % Max) 
YEB Mo CONC. 
Tl T2 T3 
WHOLE TOP 
Mo. CONC-Tl 
GRAIN 
MO CONC 
Mo (1982) .36 90 70 60 50 90 11 
Mo (1982 & 
1983) .40 100 210 60 140 280 42 
Mo 80g/ha 
Tl 4 leaf stage stage 4 (FEEKES) 14 (ZADOKS) 
T2 Boot stage 10 45 
T3 Anthes is I stage 12 6-
RESULTS INDICATE 
1. The availability of Mo applied in 1982 has declined to restrict 
wheat grain yield to 90% of maximum in 1983. 
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2. The concentrations of Mo in the YEB of wheat grown on the plots 
with Mo applied in ~~82 indicate a deficient supply of Mo through 
time. 
3. The concentration of Mo in the YEB of wheat grown with a current 
(1983) re-application of Mo markedly decreased at the boot stage 
(T2) of the wheat. This level of 60ng/g would be considered 
deficient. The reasons for this anomoly of a mid-season No 
deficiency in wheat with an otherwise adequate supply is 
discussed more fully in this expermental summary under 
experiement 83Mel0 • 
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5. RESIDUAL VALUE OF MOLYBDENUM ON AN ACID SOIL 
82No7/1213EX 
AIM 
To measure the rate of decline in effectiveness of soil applied 
molybdenum for wheat at this site. 
LOCATION 
B Jones - Nalkain (Cowcowing) 
SOIL 
Brown sandy loam 
1984 RESULTS 
Sown - June 10th 
Harvested - Dec 5th 
Basals - Superphosphate at 150kg/ha 
Agran 34 T.D. lOOkg/ha 
Wheat (Gamenya) 50kg/ha 
TABLE 9: THE EFFECT OF MOLYBDENUM AND LIME APPLICATIONS ON THE 
DRY WEIGHT OF TOPS AT ANTHESIS AND GRAIN YIELD (t/ha) 
TREATMENT 
NIL 
NIL + LIME 
Mo 1982 
DRY MATTER YIELD 
3.24 
3.40 
3.68 
3.68 
GRAIN YIELD 
1.60 
1.69 
1. 73 
1.76 
(86%) 
( 90%) 
(92%) 
(94%) Mo 1982 + LIME 
Mo 1984 3.61 1.87 (100%) 
MO 
LIME 
( ) 
1809 Mo03/ha 
lt/ha 
% Maximum grain yield 
Chemical analyses are not yet completed. 
RESULTS INDICATE 
1. A grain yield response to the application of Mo. 
2. Mo applied in 1982 was not as effective in attaining maximum 
grain yield as that applied in 1984. 
3. Applying lime without molybdenum did not result in attaining the 
maximum grain yield. 
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6. RESIDUAL VALUES OF DIFFERENT MOLYBDENUM SOURCES 
84Mel0/1213EX 
BACKGROUND 
Interest has been shown in different sources of molybdenum in the belief 
that they could increase the residual value of Mo in Acid soils. 
AIM 
To develop the best strategy of Mo fertilization on the wodgil sandplain 
by examining the rates of decline in residual effectiveness of varying 
sources of molybdenum. 
LOCATION 
R. McAndrew, Yelbeni 
Adjacent to 84Me8 
SOIL 
Yellow brown sandy earth 
RESULTS 
Sown - June 12th 
Harvested - December 5th 
Basals - Superphosphate - Cu, Zn - A 300kg/ha 
NaN03 T.D. 196kg/ha 
Wheat 50kg/ha 
TABLE 10: THE EFFECT OF DIFFERENT MOLYBDENUM SOURCES AND THE 
APPLICATION OF LIME ON DRY MATTER YIELD AT EAR EMERGENCE 
AND GRAIN YIELD (t/ha) 
TREATMENT DRY MATTER YIELD GRAIN YIELD 
NIL 2.06 1.29 
Na2Mo04 (80) 1. 78 1.13 
Na2Mo04 (80) + LIME (2) 2.30 1.23 
Na2Mo04 (1200) 2.08 1.19 
Na2Mo04 (1200) + LIME (2) 2.34 1.31 
a. MoS2 (1200) 2.09 1.15 
MoS2 (1200) + LIME (2) 2.30 1.36 
b. Fine limestone pelleted with 
O. 115% Na2Mo04 2.03 1.27 
c. 2-Smm limestone granules 
with 0.115% Na2Mo04 2.16 1.27 
N il Mo + LIME ( 2) 2.22 1.25 
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b. 
c. 
Molybdenite (60% Mo) 
Provided by the Climax Molybdenum Company a division of 
AMAX Inc, MICHIGAN U.S.A. for experimental purposes. 
Molybdenite is the insoluble primary mineral of molybdenum. 
Universal Milling fine limestone (99% CaC03) was 
pelletized by Government Chemical Engineering Laboratories 
to produce a 2-6rnrn granule incorporation 460ppm Mo and 
consisting 6% soda carb as a binder. It was drilled at 
200kg/ha. 
Limestone (76% CaCO)) from Cable Supplies was sieved to 
2-5rnrn diameter particle sizes. A sodium molybdate 
solution was sprayed onto the limestone and subsequently 
absorbed giving a Mo concentration of 460ppm. It was 
drilled at 200kg/ha. 
g Mo/ha as Na2Mo04 
2t/ha limestone top dressed 
Chemical analyses are yet to be completed. Initial 
results indicate there was no yield response to the 
application of Mo (in varying forms) or lime. Several 
seasons are required to pass before the aims of this 
experiment are achieved. 
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7. RESIDUAL VALUES OF DIFFERENT MOLYBDENUM SOURCES 
84Ge49/1213EX 
BACKGROUND 
A replicate trial to 84Mel0 
AIM 
To develop the best strategy of Mo fertilization on the wodgil sandplain 
by examining the rates of decline in residual effectiveness of varying 
sources of molybdenum. 
LOCATION 
P. Thomas, Pindar 
Yellow brown sand 
1983 Y~B analyses indicated a Mo deficiency. 
RESULTS 
Sown - June 26th 
Harvested - November 22nd 
Basals - Superphospate - Cu, Zn, A 300kg/ha 
Nitrate of soda T.D. 90kg/ha 
Wheat (Gutha) 46kg/ha 
TABLE 11: THE EFFECT OF DIFFERENT MOLYBDENUM SOUCES AND THE 
APPLICATION OF LIME ON DRY MATTER YIELD AT ANTHESIS 
AND GRAIN YIELD (t/ha) 
TREATMENT 
NIL 
NazMo04 (80) 
NazMo04 (80) + LIME (800) 
Na2Mo04 (1200) 
NazMo04 (1200) + LIME (800) 
Mos2 
MoSz + LIME 
Fine limestone + .115% NazMo04 (200) 
2-5mm limestone + .115% Na2Mo04 (200) 
Replicates 1 & 2 only. 
Lime at 800kg/h.a T.D. 
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DRY MATTER YIELD 
3.57 
3.34 
3.84 
4.62 
3.84 
2.93 
3.34 
3.16 
3.53 
GRAIN YIELD 
1.28 
1.28 
1.28 
1.40 
1.28 
1.36 
1.34 
1.24 
1.30 
MoS2 - Molybdenite (60% Mo); insoluble. 
Fine limestone (99% CaC03 ) + 0.115% Na2Mo04 (460ppm) + 6% soda 
carb (binder) and pelletized; applied at 200kg/ha 
2-5mm sieved limestone (76% caco3 ) + 0.115% Na2Mo04 (460ppm Mo) 
absorbed; applied at 200kg/ha. 
Initial results indica~e there was no yield response to the application 
of Mo (in varying forms) or lime. Chemical analyses are yet to be 
completed. Several seasons are required to pass before the aims of this 
experiment are achieved. 
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8. MOLYBDENUM REQUIREMENTS OF WHEAT AND LUPINS 
83.L•lt:l0/1213EX 
BACKGROUND 
In a field trial on a brown lateritic gravelly sand of pH 5.0, 
Gladstones etal (1977) found Lupinus cosentinii and Trifoleum 
subterraneum responded to the soil application of Molybdenum. Lupinus 
angustifolius was found to be less sensitive to Mo deficiency, 
responding only marginally to its application. One the more acid 
yellow-brown sandplain soils of the eastern wheatbelt, cereals have also 
been shown to respond to the application of Mo. The sensitivity of 
lupins to Mo deficiency on these soils has not been established. 
AIM 
To compare the response curves of yield and molybdenum concentrations in 
plant tissues of wheat and lupins to the soil application of rates of 
molybdenum • 
LOCATION 
K Chance - South Carrabin 
Yellow sandy earth (wodgil) - Newland 
pH (0-lOcm) - 5.1 (WATER)/4.6 (CaCl2) 
(10-30cm) - 4.6 (WATER)/4.1 (CaCl2) 
1983 RESULTS 
Sown - June 21st 
Harvested - Lupins - November 29th 
Wheat - December 19th 
Basals - Superphosphate 250kg/ha 
Lupins lOOkg/ha 
Wheat 50kg/ha 
Problems occurred with seeding density and depth control of cone seeder, 
patchy germination and inoculation of lupins, and insufficient supply of 
phosphorus for lupins on newland. 
Table 12. THE EFFECT OF RATES OF MOLYBDENUM APPLICATION ON '!HE 
VEGETATIVE AND GRAIN YIELDS (t/ha) OF WHEAT AND LUPINS, AND ON THE 
MOLYBDENUM CONCENTRATIONS (ng/g) THROUGH TIME IN THE YEB OF WHEAT AND 
YOUNGEST NEW GROWTH OF LUPINS 
TREATMENT DRY WEIGHT TOPS GRAIN Mo CONC. IN YEB/YNG* 
AT T3 YIELD Tl T2 T3 
WHEAT + N 1. 77 0.84 60 30 40 
II + Mo (10) 1.98 0.89 70 20 50 
II + Mo (25) 2.12 0.90 100 60 90 
II + Mo (75) 2.17 1.08 170 60 180 
II + Mo (150) 1.95 0.86 220 30 250 
-17-
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TABLE 12 Continued: 
TREATMENT DRY WEIGHT TOPS GRAIN Mo CONC. IN YEB/YNG* 
AT T3 YIELD Tl 
LUPINS + N 
n + Mo (10) 
II + Mo (25) 
II + Mo (75) 
II + Mo (150) 
LUPINS INOCULATED 
II + Mo ( 10) 
II + Mo (25) 
II + Mo (75) 
II + Mo (150) 
Mo: gMo/ha as Na2Mo04 
N : 200kg NaNOJ/ha 
WHEAT - Tl: 4 Leaf 
T2: Boot 
T3: Anthes is 
1.08 
1.37 
1.07 
1.07 
l.·18 
1.48 
1.41 
1.39 
1.47 
1.69 
Stage 4 (FEEKES} 
Stage 10 
Stage 12 
LUPINS Tl: Pre-Branching, Approx 6 pairs 
T2: Branching 
0.29 610 
0.37 560 
0.31 830 
0.31 1240 
0.31 1280 
0.43 260 
0.47 350 
0.39 400 
0.43 450 
0.43 500 
2- (ZADOKS} 
4-
6-
T3: Pods setting on 1st Bud, 2nd open 
T2 T3 
100 60 
130 100 
360 270 
960 890 
1190 1160 
20 120 
20 40 
90 140 
240 100 
470 170 
* Youngest new growth of Lupins (YNG} - consists of first open lupin 
leaf with open blades, and all newer tissue (closed leaves and bud}. 
TABLE 13: THE EFFECT OF RATES OF MOLYBDENUM APPLICATION ON THE 
CONCENTRATIONS OF Mo (ng/g} IN THE GRAIN AND HEADS OF WHEAT 
AND IN THE GRAIN AND 
TREATMENT 
WHEAT + N 
n + Mo 
n + Mo 
n + Mo 
II + Mo 
PODS OF LUPINS, AND ON THE UPTAKE OF Mo (g/ha} IN THE GRAIN 
OF WHEAT AND LUPINS 
(10) 
( 25) 
(75) 
(150) 
Mo CONC 
HEAD/POD GRAIN 
23 
62 
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24 
11 
27 
50 
81 
Mo UPTAKE 
IN GRAIN 
0.02 
0.01 
0.02 
0.05 
0.07 
• 
' 
• 
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TREATMENT Mo CONC Mo UPTAKE 
HEAD/POD GRAIN IN GRAIN 
LUPINS + N 890 1450 0.42 
II + Mo (10) 1180 0.44 
II + Mo ( 25) 1750 0.54 
II + MO ( 75) 1540 2960 0.92 
II +Mo (150) 3360 1.04 
LUPINS INOCULATED 710 1430 0.61 
11 + Mo (10) 1130 0.53 
11 + Mo (25) 1780 0.69 
11 + Mo ( 75) 1330 2190 0.94 
" + MO (150) 2470 1.06 
TABLE 14: THE EFFECT OF RATES OF MOLYBDENUM APPLICATION ON THE NITROGEN 
(%) AND MANGANESE (ppm) CONCENTRATIONS IN THE LUPIN GRAIN 
TREATMENT 
*LUPINS + N 
II + Mo (10) 
n + Mo (25) 
II + Mo (75) 
II + Mo (150) 
LUPINS INOCULATED 
II 
II 
n 
II 
* 
+ MO (10) 
+ Mo (25) 
+ Mo (75) 
+ Mo (150) 
SOIL Mn (ppm) : DTPA - 1.1 
AmAc - O. 7 
AmAcHQ - 1.4 
RESULTS INDICATE 
NITROGEN 
(%) 
5.6 
5.8 
5.3 
5.2 
5.4 
5.9 
5.8 
5.8 
5.8 
5.8 
MANGANESE 
(ppm) 
8.5 
8.3 
6.9 
7.8 
1. Although there was a visual colour response to the application of 
molybdenum by wheat ana inoculated lupins during late vegetative 
and early reproductive growth, there were no marked increases in 
weight of whole tops (wheat-anthesis) or grain yield. 
2. Wheat yielded markedly more than lupins. The lupins appeared to 
be restricted by an inadequate supply of phosphorus and patchy 
germination from being sown too deep (cone seeder). Inoculated 
lupins outyielded those supplied with mineral nitrogen. 
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The rate of mineral nitrogen appeared too low to achieve maximum 
grain yield. The grain concentration of nitrogen was generally 
lower in lupins supplied with mineral nitrogen than those 
inoculated. 
3. The concentrations of Mo in the YEB of wheat at the four leaf and 
anthesis stages indicated an inadequate supply of Mo with the Nil 
and Mo (10) treatments. The concentrations of Mo in the YEB of 
wheat sampled at the boot stage reveals an anomoly previously not 
observed. 
4. 
The concentrations of Mo in the YEB of wheat usually exhibit the 
following trends: 
i YEB Mo concentration increases with increased soil 
applications of Mo. 
ii YEB Mo concentration remains constant during plant growth, 
or may decrease with the rapid phase of plant growth 
associated with stem elongation (or the "spring flush") 
The concentrations of Mo in the YEB of wheat sampled at the boot 
stage did not follow the above trends. The concentrations were 
markedly smaller than those in YEB sampled at stages before and 
after, and even at the higher rates of soil applied molybdenum 
were at concentrations that indicated a molybdenum deficiency at 
the time of sampling. One possible explanation for this 
reduction in soil molybdenum is that the topsoil where the Mo was 
added dried out, leaving the wheat plants to rely on subsoil 
moisture where there is less available Mo due to increasing 
subsoil acidity. However, rainfall records for the town of 
Westonia, 14km to the north, show significant rains from the 
first sampling time up to sampling the YEB at the boot stage of 
the wheat. It is assumed the trial site also received similar 
rainfall that provided adequate topsoil moisture. A similar 
reduction in the concentration of Mo in the YEB at the boot stage 
of wheat occurred in an adJacent trial 83Me82. The causes of 
this anomoly should be established when the importance of the YEB 
tissue test for diagnosing trace element deficiencies is 
considered. 
Critical concentrations of molybdenum in lupins grown in the 
field have not been established. An honours project by Peter 
Nash (AGRIC. DEPT. - MOORA) at u.w.A. in 1983 established that 
the YEB of lupins was the most sensitive tissue to changes in the 
availability of soil applied Mo. For convenience in field 
sampling, the plant tissue younger than the YEB was included with 
the YEB to give the youngest new growth (YNG). As there was no 
yield response of lupins to the application of Mo in this field 
trial, the value of the YNG tissue test in lupins for diagnosing 
Mo deficiencies is no closer to being established. 
5. As found by Nash (1~83), lupins grown on mineral nitrogen had 
higher concentrations of Mo in the YNG at all stages of growth 
sampled and for all levels of Mo supply than did inoculated 
lupins. The highest concentration of Mo is normally found in the 
nodules of inoculated lupins (Nash, 1983) where Mo is required in 
the nitrogenase enzyme. 
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In lupins supplied with mineral nitrogen where nodulation has not 
occurred, a higher con~entracion of Mo would be expected in the 
plant top tissues, associated with the nitrate reductase enzyme. 
6. The concentrations of Mo in the YNG decreased form the vegetative 
stage of growth (Tl) to the reproductive stages of growth of the 
lupins (T2 & T3). This reduction is more marked with the low 
rates of soil applied Mo. This indicates that Mo is variably 
mobile, being translocated into new growth more readily at 
regimes of higher availability. Using the critical 
concentrations for Mo in the YEB found by Nash (1983) of 110 ng/g 
and 20ng/g for vegetative and reproductive stages of growth 
respectively, it would appear that the inoculated lupins were 
deficient in Mo with the nil and Mo (10) treatments at T2. This 
was supported by visual observations of paleness. 
7. The uptake of Mo in the grain of wheat and lupins increased with 
increasing levels of soil applied Mo. The uptake of Mo in the 
grain was similar for the lupins with the different nitrogen 
sources, and both were approximately 20 times the value for the 
uptake of Mo in the grain of wheat. 
8. The concentration of manganese in the grain of lupins was 
determined as the incidence of split-seededness was observed to 
be higher than normal. Although there is no established critical 
level, the concentrations of 6.9 - 8.5 ppm Mn are considered low. 
CONCLUSIONS 
Previous observations and experience with the molybdenum nutrition of 
cereals have indicated that vegetative reponses to the application of Mo 
invariably result in more marked grain yield responses. Grain yield 
responses often occur without any apparent vegetative response. 
In this trial, tissue analys~s and visual observations indicated a 
response to the application of Mo by wheat and inoculated lupins. This 
would suggest a grain yield response was expected in the wheat, and 
perhaps (without previous experience) in the inoculated lupins also. 
This did not evenutate. Whether this was due to the lack of seedin~ 
uniformity of the cone seeder, or was just "seasonal" (the saviour of 
the unexplainable), is unknown. 
The impregnable standards of the YEB tissue test for diagnosing Mo 
deficiencies in wheat were also challenged in this trial with the 
unexpected results of the YEB analyses at the boot stage. The 
possibility of lack of soil moisture as an explanation was discounted 
for this result and a similar result at the adjacent trial 83Me82. The 
observation that lupins remove near 20 times the Mo in their grain than 
wheat on these low Mo supplying soils may have consequences on wheat 
following lupins in rotations. A rotation trial of 1. Rowlands (P.R.D.) 
will be analysed to further investigate this observation. 
Regardless of the above results (or lack of them), the visual 
observation during the growth of the lupins of a colour response to the 
soil application of Mo is important in establishing that lupins are 
susceptible to Mo deficiency on these soils. 
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9. MOLYBDENUM REQUIREMENTS OF WHEAT, TRITICALE, AND LUPINS 
84Me8/1213EX _ 
BACKGROUND 
Following the variable results of 83Mel0, this trial was established to 
determine and compare the molybdenum requirements of wheat, triticale 
and lupins on an acid yellow brown sandy earth. The site chosen was 
adjacent to a lime trial (80Me4) where Dr. W.M. Porter (DEPT. AGRIC -
MERREDIN) obtained a Mo marked response in wheat in 1981. 
AIM 
Tocompare the response curves of yield and molybdenum concentrations in 
plant tissues of wheat, triticale and lupins to the soil application of 
rates of molybdenum. 
Yellow brown sandy earth (wodgil) - Oldland pH (0-10) - 5.2 (1:5 WATER) 
from w. Porter. No previous Mo application. 
1984 RESULTS 
Sown - June 12th 
Harvested - December 5th 
Basals 
- Wheat 
- Triticale 
- Lupins 
Grain SOkg/ha 
Super - Cu, Zn-A 300kg/ha 
NaN03 200kg/ha 
Grain 60kg/ha 
Super - Cu, Zn-A 300kg/ha 
NaN03 200kg/ha 
Grain lOOkg/ha 
Drilled super - Cu, Zn-A 300kg/ha 
T.D. Super 300kg/ha 
TABLE 15: THE EFFECT OF RATES OF MOLYBDENUM APPLICATION ON THE 
VEGETATION AND GRAIN YIELDS (t/ha). 
TREATMENT *VEGETATIVE YIELD GRAIN YIELD 
WHEAT 
II + Mo (10) 
II + Mo (25) 
II + Mo (75) 
II + Mo (150) 
II + Mo (25) 
2.82 
2. 72 
3.13 
3.02 
3.04 
s.o. 2.99 
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1.02 
1.12 
1.15 
1.03 
1.04 
1.08 
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TREATMENT *VEGETATIVE YIELD GRAIN YIELD 
TRITICALE 4.17 
4.66 
4.80 
4.32 
4.74 
4.65 
1.20 
1.26 
1.25 
1.32 
1.20 
1.33 
II 
II 
n 
n 
n 
LUPINS 
n 
n 
II 
II 
II 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
+ Mo 
(10) 
(25) 
(75) 
(150) 
(25) S.D. 
(10) 
(25) 
(75) 
(150) 
(25) S.D. 
1.45 
1.18 
1.40 
1.25 
1.27 
1.22 
0.30 
0.27 
0.25 
0.29 
0 .31 
0.29 
Mo - g Mo/ha as Na2Mo04 
S.D. - seed dressed 
* Wheat 
Triticale 
Lupins 
Anthesis 
Ripening 
1st flower in pod ; 2nd just open. 
Tissue analyses are yet to be completed. 
RESULTS INDICATE 
1. There was no yield response by wheat, triticale or lupins to the 
soil application molybdenum on a site directly adjacent to where 
w. P orter achieved a significant response in 1981. 
2. During the season, the following observations were noted that 
indicate the inadequacy of the current model of the cone seeder 
in plant nutrition trials: 
i Variation in seeding density across the rows. 
ii Variation in seeding density along the plots. 
iii Variation in seeding depth (particularly noticeable with 
lupins). 
iv Variation, despite the intension of its design, in length 
of plots. 
v Carry-over of seed (and presumably fertilizer) up to three 
plots away. 
Although a visual response to the application of Mo was never 
observed in this trial, the large variation in treatment 
replicates may have concealed a grain yield response. 
With average wheat grain responses to molybdenum being in the 
order of 10-20%, seeding uniformity and even plots are essential. 
-23-
3. Over all treatments, triticale yielded l.26t grain/ha, wheat 
1. 07t/ha, and lupins O .28t/ha. The lupins were "patchy" in 
germination but appeared well nodulated on the tap root with the 
occasional collar. The lupins did appear to suffer damage from 
an undetermined source of spray drift, with root malformations 
being common. A subjective department assessment of lupin 
production in the area was that it was "a bad year for lupins". 
TABLE 16: THE EFFECT OF ROW SPACING ON THE GRAIN YIELDS ( t/ha) OF WHEAT 
TRITICALE AND LUPINS 
CULT IVAR 
Wheat 
Triticale 
Lupins 
AVERAGE 
7 ROW YIELD 
FOR BLOCK TWO 
1.09 
1.18 
0.21 
* Correction factor = 0.875 
4 ROW 
YIELD 
1.18 (1) 
1.18 (1) 
0.44 (2) 
*CORRECTED 
4 ROW 
YIELD 
1.03 
1.03 
0.38 
4 ROW 
7 ROW 
0.95 
0.87 
1.81 
This accounts for the reduction in area, seed and fertizlier (7 out of 8 
rows harvested) 
( ) = number of plots 
4. The seed and fertilizer distribution mechanism malfunctioned for 
four plots in block two, distributing all the seed and fertilizer 
into four rows (rows 2, 3, 6, 7,) instead of 8. The major effect 
of this twin row spacing was an 81% increase in the yield of 
lupins. 
-24-
• 
' 
• 
I 
10. FORMS AND RATES OF SOIL AND SEED APPLIED MOLYBDENUM 
84Me9/1213EX 
AIM 
To examine the grain yield and tissue concentration response curves of 
wheat to different forms of molybdenum. 
LOCATION 
K. Clayton 
Dulyalbin Rd, South Burracoppin 
Deep yellow sandy earth (Acacia, Mallee, Grevillea) 
200kg/ha super - Cu, Zn, Mo - No. 2 1969 
RESULTS 
Sown - June 13th 
Harvested - December 7th 
Basals - Super-Cu, Zn, - A 300kg/ha 
Nitrate of soda 196kg/ha 
Wheat 50kg/ha 
Triticale (Buffers) 60kg/ha 
TABLE 17: THE EFFECTS OF FORMS AND RATES OF MOLYBDENUM APPLICATION 
ON THE DRY WEIGHT OF TOPS AT EAR EMERGENCE AND GRAIN YIELDS 
(t/ha) 
TREATMENT DRY MATTER YIELD GRAIN YIELD 
NIL 1.55 o. 77 
NazMoo4 (10) Drilled 1.46 0.69 
II (25) II 1.43 0.68 
II (75) II 1.56 0.61 
Na2Mo04 ( 5) Seed Dressed 1.38 0.63 
II (10) II 1.51 0.71 
II (25) II 1.23 0.55 
Mos2 ( 75) 1.58 0.63 
II (300) 1.53 0.71 
II (1200) 1.38 0.59 
:l-5mm Limestone - Mo (10) 1.54 0.73 
II (25) 1.51 0.69 
II (75) 1.49 o. 72 
Limestone Pellets - Mo (10) 1.39 0 .61 
II (25) 1.36 0.64 
n (75) 1.58 0.70 
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The results indicate there was no yield response to the application of 
Mo. Chemical analyses, as yet unavailable, will reveal the Mo uptake 
response curves for the different forms of Mo. During the growth of 
this trial, a natural variation (or undulation) in wheat yield was 
observed across the trial which was not treatment related. This is 
conunon for many wodgil soil types that vary in degree of soil acidity 
over a site with topsoil pH (in water) varying up to 0.8 of a unit. 
This can make interpretations of grain yield data difficult for some 
trials. 
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11. MOLYBDENUM - HERBICIDE FOLIAR SPRAYS 
84TS3/1213 
BACKGROUND 
The foliar application of molybdenum is an alternative to soil applied 
Mo. If sprayed with a herbicide, its application cost would be negated. 
AIM 
To investigate the physical and biological compatibilities of sodium 
molybdate with four common tillering herbicides. 
LOCATION 
Mason - East Perenjori 
SOIL 
Yellow brown sandy loam. 
RESULTS 
Sown - May 23rd 
Harvested - December 10th 
Basals - Super - Cu, Zn, - A 
Agran 34 
Wheat 
Triticale (Buffers) 
300kg/ha 
lOOkg/ha 
50kg/ha 
60kg/ha 
TABLE 18: THE EFFECT OF CULTIVATIONS OF SOIL APPLIED MOLYBDENUM, AND 
THE EFFECT OF FOLIAR APPLICATIONS OF MOLYBDENUM AND HERBICIDES 
ON GRAIN YIELD (t/ha) 
TREATMENT *TOTAL SEED % WHEAT WHEAT 
YIELD YIELD 
NIL 1.38 71 0.98 
Mo ( 75) drilled 1.38 71 0.98 
Mo ( 75) soil spray, 0 cult 1.32 70 0.92 
Mo (75) soil spray, 1 cult 1.28 68 0.87 
Mo ( 75) soil spray, 2 cult 1.24 71 0.87 
Mo (10) foliar spray 1.34 73 0.98 
Mo (25) foliar spray 1.36 70 0.96 
Mo (75) foliar spray 1.43 66 0.94 
2,4-D amine (2L/ha) 1.30 100 1.30 
2,4-D ester 80% (lL/ha) 1.36 100 1.36 
Diuron 50% (lL/ha) 1.45 80 1.15 
Bromoxynil-Dicamba-MCPA 
( 2L/ha) 1.36 100 1.36 
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TREA'rMENT *TOTAL SEED % WHEAT WHEAT 
YIELD YIELD 
2,4-D amine + Mo (25) F.S. 1.36 100 1.36 
2,4-D ester + Mo (25) F.S. 1.41 100 1.41 
Diuron + Mo ( 25) F.S. 1.41 84 1.18 
Brom-Dic-MCPA + Mo (25) F.S. 1.34 100 1.34 
Runover 1.36 70 0.96 
* including seed of wild radish. 
FOLIAR SPRAY (F.S.) 
- July 11th, 5.5 leaf stage (ZADOKS - 2.4) 
- 90L water/ha 
SOIL SPRAY 
Immediately prior to seeding, with all soil spray treatments receiving 
three cultivations (including seeding). 
RESULTS INDICATE 
1. No grain yield response to the application of Mo - whether 
drilled, soil sprayed or foliar sprayed. 
2. The mean wheat grain content of plots that did not receive a 
herbicide application was 70% of total seed harvested on a seed 
weight basis. Nearly all ot the other 30% is attributable to the 
seed of wild radish. 
3. 
4. 
The application at the 5.5 leaf stage of wheat of 2,4-D amine, 
2,4-D ester 80% or bromoxynil - dicamba - MCPA totally eradicated 
wild radish. The application of diuron only removed about 
one-third of the wild radish (by seed weight) • 
The application of sodium molybdate with the four herbicides 
appeared not to alter the effectiveness of the herbicides in wild 
radish eradication. 
5. Chemical analyses of plant tissues are required before the 
effects of the herbicides on the uptake of Mo by wheat can be 
discussed. 
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1. THE LEAQIING OF MOLYBDENUM IN ACIDIC SOILS 
83GL2/4655EX 
AIM 
To assess the importance of the leaching of molybdate in five acidic 
soils from Western Australia in relation to losses in effectiveness of 
applied molybdate. 
LOCATION 
Glasshouses, University of W.A. 
RESULTS 
TABLE l: PROPERTIES OF THE SOILS 
LOCATION pH CLAY FREE SESQUIOXIES PHOSPHORUS 
(1:5 water) (%) Fe203 Al203 RETENTION 
(%) (%) INDEX 
. BODALLIN: 
YELLOW SANDY EARTH 5.2 13.5 0.79 0.17 15 . PINDAR: BROWN SAND 5.0 7.0 1.65 0.25 42 
• WONGAN HILLS: 
YELLOW SAND 5.4 4.5 0.40 0.10 7.3 
• WEST BINNU: 
GREY SAND - TOPSOIL 5.8 1.0 0 .15 0.02 <l 
• WEST BINNU: 
GREY SAND - SUBSOIL 6.1 <0.5 0 .11 0.02 <l 
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TABLE 2: THE EFFECT OF TIME OF LEACHING ON THE AMOUNT OF APPLIED MOLYBDENUM DETECTED IN THE LEACHATE, THE DRY WEIGHTS OF 
TOPS, THE MOLYBDENUM CONCENTRATION IN YEB, AND THE MOLYBDENUM CONTENT OF TOPS. 
AMOUNT OF DRY WEIGHTS (g/pot) CONCENTRATION OF CONTENT O.E' Mo 
SOIL APPLIED MOLYBDENUM OF WHOLE TOPS Mo (ng/g) IN YEB (ug/pot:) in 
DETECTED IN LEACHATE WHOLE TOPS 
(ug) +L -L +L -L +L -L 
BODALLIN <O .5 2.94 3.06 210 bc 22obc o.2sb 0.40C 
BODALLIN * <1.8 3.66 3.38 21oc 52od 0.99d i.24d 
PINDAR <0.5 2.35 2.31 15oab loo a o.19a o.16a 
WONGAN HILLS <0.5 9.63 9.28 10ode 101oef 4.4oe 6. 42f 
WEST BINNU-TOP 7.5 12.01 11.57 1580fg 24oohi ll .18g 13.22g 
WEST BINNU-SUB 7.5 10.63 10.48 210ogh 365oi 19.36h 33.17i 
*For this treatment, leaching volume was 9120mls, for all other treatments 2280mls (equivalent to 500mm rainfall on a 
surface area basis). 
+L is molybdenum applied before leaching (85.6ug/pot = 40g Mo/ha) 
-L is molybdenum applied after leaching 
Values with the same letters are not significantly different p < 0.05) 
I 
0 
M 
I 
I 
RESULTS INDICATE 
1. 
The equivalent of 8.8% of applied Mo was leached from the columns of the west 
Binnu soils. The Mo concentrations in the leachates from the other soils were 
below the limits of detection. 
2. 
The time of Mo application in relation to leaching did not affect the dry 
weight of the wheat tops. Increasing the leaching volume from 2280mls to 
9120mls through the Bodallin soil increased the dry weight of wheat tops. 
3. 
With the exception of Pindar, applying Mo before leaching caused a marked 
reduction in either the concentration of Mo in the YEB, or the content of Mo 
in the whole tops of wheat for all soils. 
4. 
The concentrations of Mo in YEB of all treatments indicated a sufficient 
supply of Mo for maximum wheat production. 
s. 
Increasing the leaching volume through the Bodallin soil increased the content 
of Mo in the whole tops of wheat. 
DISCUSSION 
Negligible quantities of applied Mo were removed with leaching from the 
Bodallin, Pindar and Wongan Hills soils. These are the soils where 
deficiencies of Mo for cereals and pasture legumes occur and where the 
availability of applied Mo declines rapidly with time. The results therefore 
indicate that losses of applied Mo by leaching are not as important in these 
soils as losses associated with reactions with soil constituents. 
For the less acid West Binnu grey sands, approximately 10% of the added Mo was 
removed by leaching with the equivalent of SOOmm of rainfall. However, Mo 
deficiencies in cereals have not been observed on these soils and the plant 
availability of applied Mo on these soils appears to be relatively high. 
The fourfold increase in leaching volume on the Bodallin soil markedly 
increased the growth and Mo contents of the wheat plants. The increased 
leaching volume may have increased the removal or alteration of some component 
of soil acidity that was suppressing wheat production on the Bodallin soil; a 
component that also suppressed the availability of Mo. 
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2. REACTIONS OF MOLYBDENUM WITH SOIL AFFECTING ITS AVAILABILITY TO WHEAT 
PLANTS 
I. Effect of soil type and molybdenum rate 
84GL1/4655EX 
AIM 
To examine the effect of moist incubation on the availability of 
different rates of molybdenum applied to wheat in a range of Western 
Australian soils. 
LOCATION 
Glasshouses, University of W.A. 
RESULTS 
TABLE 3: THE EFFECT OF FRESH AND INCUBATED APPLICATIONS OF MOLYBDENUM ON 
THE DRY WEIGKT OF TOPS (% MAXIMUM) OF WHEAT ON A RANGE OF 
ACIDIC SANDPLAIN SOILS. 
TREATMENT BODALLIN WYALKATCHEM PINDAR WONGAN MERREDIN MERREDIN 
YELLOW GREY BROWN HILLS YELLOW- + LIME 
YELLOW BROWN 
NIL 59 71 44 58 99 96 
Mo (50) Inc. 82 87 69 72 96 93 
Fresh 91 96 82 92 95 90 
Mo (100) Inc. 88 91 75 92 90 89 
Fresh 94 88 98 95 100 92 
Mo (200) Inc. 95 100 100 95 95 92 
Fresh 100 98 96 100 88 100 
Mo as g Na2Mo04/ha 
Incubation - 60 days at 30°c at F.C. 
Chemical analyses are yet to be completed. 
RESULTS INDICATE 
1. There was a marked yield response by wheat to the application of 
molybdenum on all soils except those from Merredin. 
2. The incubation of soil applied Mo reduced the yield response of 
wheat as compared to the equivalent rate of freshly applied Mo of 
50 g Na2Mo04/ha on the Bodallin, Pindar, wongan Hills, and 
Wyalkatchem soils; and to the equivalent rate of lOOg 
Na2Mo04/ha on the Pindar soil. 
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3. REACTIONS OF MOLYBDENUM WITH SOIL AFFECTING ITS AVAILABILITY TO WHEAT 
PLANTS 
II. Effect of time of moist incubation. 
84GL2/4655EX 
AIM 
To examine the effect of time of moist incubation on the availability of 
molybdenum applied to wheat on a range of Western Australian soils. 
LOCATION 
Glasshouse, University of W.A. 
RESULTS 
TABLE 4: THE EFFECT OF TIME OF MOIST INCUBATION OF MOLYBDENUM ON THE 
DRY WEIGHTS OF WHEAT TOPS (% MAXIMUM) ON A RANGE OF ACIDIC SANDPLAIN 
SOILS 
INCUBATION BODALLIN WYALKATCH~M PINDAR WO NGAN MERREDIN MERREDIN 
DAYS YELLOW GREY BROWN HILLS YELLOW- + LIME 
YELLOW BROWN 
120 96 94 97 91 96 96 
60 94 94 94 85 96 95 
30 100 94 96 88 92 98 
15 100 100 91 88 100 99 
O (Fresh) 100 97 100 100 94 100 
Mo as 2009 Na2Mo04/ha 
Incubation - at F.C. at 30°c 
Chemical analyses are as yet incomplete. 
RESULTS INDICATE 
1. No marked yield reduction with up to 120 days of moist incubation 
of Mo at 30°c when applied at 2009 Na2Mo04/ha. 
-33-
4. 'IHE EFFECT OF PARTICLE SIZE AND RATE OF MOLYBDENITE ON THE AVAILABILITY 
OF MOLYBDENUM TO \'JhEAT 
84GL6/4655EX 
AIM 
To examine the effect of particle size of the insoluble primary mineral 
molybdenite (MoS2) on its availability to wheat plants on acid soils; 
and to compare the yield and molybdenum uptake response curves between 
the three forms of molybdenite and the soluble sodium molybdate 
(Na2Mo04) salt. 
LOCATION 
Glasshouses, University of W.A. 
MOLYBDENITE FORMS 
Three forms of molybdenite were made available by the Climax Molybdenum 
Company, a division of Amax Incorporated, Michigan U.S.A.: 
i Technical Grade - Minus 100 mesh 
ii Technical Fine Grade - 0.85um max 
iii Suspension grade - 0.45um max. 
RESULTS 
TABLE 5: THE EFFECT OF RATES OF VARIOUS MOLYBDENUM FORMS ON THE DRY 
WEIGHTS OF WHEAT TOPS (%MAX), GROWN ON A BODALLIN YELLOW 
EARI'H 
FORM RATE DRY WEIGHT AVERAGE DRY 
MOLYBDENUM MOLYBDENUM WHEAT TOPS WEIGHT FOR ALL 
(g/ha) (% max) MOLYBDENUM RATES 
NIL 83 84 
Technical MoS2 100 85 
500 85 87 
2000 88 
Fine MoS2 100 88 
500 93 91 
2000 88 
Suspension MoS2 100 97 
500 92 96 
200 95 
Na2M004 100 100 
500 97 100 
2000 99 
Chemical analyses are as yet incomplete. 
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RESULTS INDICATE 
1. Yield was restricted to 84% of maximum where no molybdenum was 
added. 
2. Molybdenite appeared not as effective as sodium molybdate in 
attaining maximum yield of wheat tops. 
3. Within the forms of molybdenite, it appeared as particle size 
decreased, more Mo was available to the wheat plants to approach 
maximum yield. 
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5. MOLYBDENUM SEED DRESSINGS 
84Pe30/1213 EX 
AIM 
To examine the effect of seed dressing molybdenum on the germination of 
wheat triticale and lupins. 
wneat (Aroona) 50kg/ha 
Triticale (Coorong) 60kg/ha 
Lupins (Yandee) 80kg/ha 
MOLYBDENUM 
Na2Mo04.2H20 (39.7% Mo) 
Mo03 (66.7% Mo) 
RATES 
O, 25, 250g Mo/ha seed dressed. 
SEED DRESSING 
Na2Mo04 was dissolved in, and Mo03 added to 50mls of D.I. water 
per kg seed and shaken in a plastic bag for the wheat and triticale. 
For lupins, Mo03 was added to lOrnls of a 2% methocel solution per kg 
seed and shaken in a plastic bag. Na2Mo04 was not included in the 
lupin seed treatments as it dehydrated the methocel. As an additional 
treatment, lime was added as a seed dressing to lupins at a rate of 120g 
per kg seed. 
EXPERIMENTAL 
In the laboratory, the seeds were placed on a filter paper in a petri 
dish at a rate of 40 seeds per dish. D.I. water was added at a rate of 
2.5ml for cereals and 5mls for the lupins, on day one and four. 
On day six the germination percentage and average shoot length were 
measured. 
TABLE 6: THE EFFECT OF FORM AND RATE OF MOLYBDENUM APPLICATION AS A 
SEED DRESSING ON THE GERMINATION (%),SHOOT GROWTH (cm), AND 
GROW'!H INDEX OF WHEAT, TRITICALE AND LUPINS AT DAY SIX 
SHOOT % GERM X GROWTH 
SEED Mo Mo GERMINATION LENGTH SHOOT INDEX 
(g/ha) FORM (%) (cm) LENGTH 
WHEAT NIL 85 2.5 212.5 100 
( 50kg/ha) 25 Na2Mo04 70 2.5 175 80 
25 Mo03 75 2.5 187.5 90 
250 Na2Moo4 30 0.75 22.5 10 
205 Mo03 70 1.25 87.5 40 
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SHOOT % GERM X GROW'IH 
SEED Mo Mo GERMINATION LENGTH SHOOT INDEX 
(g/ha) FORM (%) (cm) LENGTH 
TRITICALE NIL 60 3.5 210 100 
( 60kg/ha) 25 Na2Mo04 45 3.0 135 65 
25 Mo03 60 3.0 180 85 
250 Na2Mo04 10 1.5 15 5 
250 Mo03 40 2.0 80 40 
LUPINS NIL 95 4 380 100 
(80kg/ha) 25 Mo03 95 4 380 100 
250 Mo03 95 2.5 237.5 60 
LUPINS NIL 95 4 380 100 
LIMED 25 Mo03 95 4 380 100 
( 80kg/ha) 250 Mo03 90 3.5 315 85 
RBSULTS INDICATE 
1. Seeding dressing the equivalent of 25gMo/ha reduced the 
germination of both wheat and triticale, but reduced the average 
shoot length in triticale only. Increasing the rate of Mo to 
250g/ha further reduced both the germination and shoot length of 
wheat and triticale. 
2. The growth index indicated that the more marked reductions 
occurred using the soluble salt sodium molydate (Na2Mo04) • 
3. Seed dressing molybdenum trioxide (Mo03) at a rate of 25g Mo/ha 
did not affect the growth index of either lupins or lime 
pelletted lupins. 
4. The lupin growth index was reduced when the rate of Mo seed 
dressed was increased to 250g/ha. The reduction was not as 
marked when the lupin seed was limed. 
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